ABSTRACT
INTRODUCTION
In humans, the driving factor to work is the fulfillment of daily needs. According to the Central Bureau of Statistics, work is an economic activity undertaken by a person with the intention of obtaining or assisting in obtaining income or profits, carried out at least 1 hour (unbroken) within each week, including unpaid worker activity patterns that assist in an economic activity. The application of advanced science and technology to current industrial development is part of the industry's way to excel and directly improve productivity. Technology is intended for the implementation of work more efficiently, thus requiring workers or human resources who have expertise to master the technology.
Everyone who works will have a work load and responsibilities. Broadly speaking workload is divided into physical workload and mental workload. A physical workload or manual operation is a work with physical energy of the muscle or a fully the effort of the worker as the source of energy and control. As the body performs many activities, the heart pumps more blood. This means the number of heartbeats per unit of time increases. The heart rate frequency can be measured from the pulse. In a healthy heart, after being increased according to the demand of the work, the pulse will return to the level before work (Tarwaka, 2014) .
The workload and the incidence of hypertension in labor has a significant relation. Based on the results of a study by Risky et al (2015) , there was an increase in systolic and diastolic blood pressure after the workers performed their work. When a worker undergo an activity, there will be an increase in blood circulation to the organs of the body, increased heart rate and increased blood pressure due to strain on the muscles and increase in nerve. The amount of blood pressure can determine the work load itself. The increase of the load indicate the level of workload that affects the increase or the decrease in blood pressure (Tarwaka, 2004) .
According to Blood Pressure Assosiation (2008), under normal circumstances, ideally a person's blood pressure is 120/80 mmHg. This can be found in individuals or workers who have a much lower risk of cardiovascular disease. Workers with high blood pressure (hypertension) show a level of >140/90 mmHg on measurement for several weeks. If the pressure is on the rise, there is pressure on the heart and blood vessels. Whereas low blood pressure (hypotension) measurements showed a level of < 90/60 mmHg. PT X has a compulsory gymnastics program every Friday morning that is intended as an effort toaintain the health of the workers, including their cardiovascular health. The purpose of this study was to analyze the relationship between workload and work period with blood pressure in workers at PT X.
MATERIALS AND METHODS
This was an observational descriptive research with cross sectional design. In this study, the population studied were workers who worked for 8 hours on ship construction and repair section in PT X. The construction section was chosen because the work system in the section had a target system where the task or work must be completed according to the agreement between PT X with its customers. If the specified limit is exceeded, the company will get a penalty. So, however, the worker must be able to complete on time, including working overtime which was often done, even within > 8 hours or longer than working hours in general.
This study used a total sampling technique, due to the small number of populations and the time allowed for the researcher to conduct research on the entire population and because all the workers were male with the following inclusion criteria: age 20 years to 50 years, had no history of blood pressure disorders and obesity, have no alcoholic drinking habits, and meet the minimum category for light smokers. This research was conducted in May 2018 at PT X located in Surabaya.
Variables to be studied in this study included age, workload, work period, and blood pressure. Workload and blood pressure data were obtained through primary data by measuring heart rate or pulse using Brouha method and blood pressure using sphygmomanometer before and after the respondent worked (morning and afternoon). To reduce of the risk of error, the measurement was made twice five minutes after the first of each measurement and the average was taken. Blood pressure measurement was performed by someone who had the competence to perform the task. The variable of working period was obtained by secondary data by the researcher using direct interview to the respondents about the respondent's work period since first working in PT X. Data were analyzed using cross tabulation (Crosstabs). Data were presented as blood pressure measurement in correlation with workload and work period. Pearson Correlation statistical test was used to see the correlation between blood pressure and work period, while Spearman Correlation statistical test was used to see correlation between blood pressure change and work load.
RESULTS
The study respondents were total workers included in the inclusion criteria. We obtained 41 respondents who worked in the ship construction of PT X. 
Characteristics of respondents and work period

Workload
Measurement of physical work load in this study used Brouha method, which was performed right after the workers finished their works. The results obtained as measured scores of P1, P2 and P3, which were then categorized under appropriate criteria. If P1-P3 > 10, or mean P1, 2, 3 < 90, the workers had normal recovery pulse. If the mean of P1 < 110 and P1-P3 > 10, the workload was not excessive. If P1-P3 < 10 and if P3 > 90, it was necessary to redesign the work. The result of the measurement of physical workload on the respondents showed that 19.5% of the respondents had normal recovery pulse. Then, respondents with no excessive workload was as much as 26,8% and respondents who required work redesigning were as much as 53.7%.
Blood pressure
Blood pressure measurement was done twice to reduce measurement error, then the average value was taken. Measurements were performed five minutes after the workers had actually, when they had actually rested or quit their activity so that a controlled blood pressure level would be obtained. 
Analysis of correlation between age variables and blood pressure
This analysis was conducted to determine the mapping of the number of each age range to the blood pressure of respondents in the ship construction section of PT X. 
Analyis of correlation between work period and blood pressure
Cross-tabulation between work period and blood pressure is presented in Table 5 . Table 5 shows that of the 41 workers who experienced an increase in blood pressure, most of the respondents had worked for 21-30 years, as many as 13 persons. Respondents who did not experience the highest increase in blood pressure had work period of less than or equal to 10 years, as many as 12 respondents. The result of Pearson's Correlation test showed correlation value of 0.432, indicating that the strength of correlation between the variable of working period and blood pressure belonged to moderate correlation. 
Analysis of correlation between work load and blood pressure
Cross-tabulation between workload and blood pressure is shown in Table 6 . Table 6 shows that of the 41 workers, those who experienced an increase in blood pressure and included in the workload category that needed to redesign the work were the largest number, consisting of 17 people. Respondents working without increased blood pressure and included in the workload category that need to redesign the work of 5 people. The Pearson Correlation test results showed a correlation value of 0.448, indicating the moderate relationship category.
DISCUSSION
Physical work load of workers in ship construction section of PT X
The construction part consists of sub-sections which work on manufacturing or assembling steel plates on ships or other materials such as iron and brass. Production starts from the design of the plate as required, the cutting of the plate, the assembly of the plate and the curvature of iron and brass required in the process of ship building.
While this study was being conducted, the respondents had just obtained a job to repair a ship with a short period of time, so there were some workers who had to work overtime a few days before. The impact of excessive workload will result in physical or mental fatigue or both and appear in the form of emotional reaction (Manuaba 2004) .
Correlation between age and blood pressure
Most of human resource in the ship construction section were 41-50 years old. The section had not yet requested and had not opened new employee recruitment so the predominating ages were still 41-50 years. The strength of correlation between age and blood pressure level was 0.478 (moderate correlation). The results are in accordance with the theory of Bustan (1997) who found an increasing trend of prevalence by age, usually at age > 40 years. This correlation exists because, along with increasing age, large arterial flexibility is reduced and becomes stiff. Therefore, the blood on each heartbeat is forced to pass through narrower blood vessels and leads to an increase in blood pressure (Sigarlaki 2006) .
Correlation between work period and blood pressure
Most of the workers in the ship construction section of PT X had work period of 21-30 years. The average ages of the workers were 41-50 years so that the work period of those workers' work was long. The strength of correlation was 0.432 (moderate correlation). It indicates that the section has a comfortable working environment or there may be other factors that make the workers in PT X have long work period.
Such work period also affects workers' health due to exposure to hazards in the workplace environment.
Hazardous environment in question is the behavior of some workers who are less maintaining their own health, such as smoking behavior. Some of the studied population were active smokers and passive smokers. The longer the worker is exposed to their own or someone else's smoke, the higher the risk of cardiovascular disease, one of which is blood pressure disorder (Beevers 2002) .
Correlation between workload and blood pressure
The strength of correlation indicates moderate correlation. The increase in blood pressure in some workers due to the influence of workload is evidenced by the increase in blood pressure found mostly in workers with workloads that required redesigning.
Blood pressure is a measure of the strength of blood suppressing the blood vessel walls. On the other hand, heartbeat is a count of how many times the heart pumps blood in one minute. Heart rate will increase when oxygen (contained in blood) demand in body tissues also increases. This correlation can occur because when the workers do the work activity, oxygen is often decreased, resulting in O2 deficiency in cardiovascular response due to supply from the lungs, or aerobically, insufficient. Then, oxygen is obtained from anaerobic metabolism (breakdown of ATP) in very limited amounts. The cardiovascular system reacts with the immediate supply of oxygen that has been borrowed from the blood. An example of this is the condition of breathless after carrying heavy loads. The heart accelerates its pulse to compensate for its inability to pump blood throughout the body. Significant increase in pulse rate is the result of a cardiovascular response to muscle contraction. This act also serves to transport the O2 needed by the muscles to perform contractions during the activities (Ganong 2003) .
CONCLUSION
There is correlation between workload and blood pressure, as evidenced by the strength of correlation in moderate category. The correlation between the two variables is positive, which means that the higher the workload, the greater the disruption of blood pressure in the worker. There is a correlation between work period and blood pressure, as evidenced by the strength of correlation in moderate category. The correlation between the two variables is positive, which means that the longer a person's work period, the greater the disturbance of blood pressure, because it is also influenced by age, environmental factors, and behavior of the worker himself. PT X needs to pay attention to the health of the workers, such as regular blood pressure examination, as an effort to maintain the cardiovascular health of the workers and to provide socialization of nutritious foods in accordance with the work performed.
